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Protein kinase CK2 is a highly conserved serine/threonine kinase that functions in
multiple cellular processes including cell growth and development. It is typically found
in tetrameric complexes consisting of two catalytic o and/or o’ subunits, and two
regulatory B subunits. We reported the cell-cycle dependent association of CK2 with
adenomatous polyposis coli (APC) that regulates CK2 activity, and identified its
downstream target as eukaryotic translation initiation factor 5 (eIF5). Here we
demonstrate that a pool of CK2a subunits translocate into the nucleus in G1 phase of
the cell cycle, when serum-starved normal human fibroblasts are simulated by FBS,
whereas the B subunits localize to the nuclear fraction later than a. Translocation of
off subunits associate with enhanced phosphorylation of these molecules.
Pretreatment with a potent ATP competitive inhibitors reduce nuclear localization of
CK2a after FBS stimuli. Similarly, phosphorylation site mutants in CK2a partially
inhibit their accumulation in the nuclear fraction following FBS stimuli. These results
suggest the involvement of multiple kinases that phosphorylate CK2 for the growth
factor-induced nuclear localization. Co-immunoprecipitation experiments using
anti-CK2a antibodies, followed by mass spectrometry analysis, identified nuclear
proteins that associate with CK2a in a cell -cycle dependent manner. As one of these

proteins, hnRNPs is also a phosphoprotein in vivo. FRAP experiments on living stable



cell lines expressing GFP-CK2a protein indicate that the nucleocytoplasmic

distribution of CK2 subunits may be regulated in a cell cycle-dependent manner. These

results support a role for CK2 in response to growth stimuli, and also the possible

involvement of CK2a subunit as isolated entities exerting specific functions in complex

with other cellular partners in the nuclear fraction, during the progression of cell cycle.
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CK2/Casein kinase 2

A serine/threonine kinase
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Partial list of cellular substrates of CK2

Enzymes and structural Nuclear and nucleolar
proteins proteins

PKC D53
PKA(R) RB
P34 A c-myc
Calmodulin c-myh
PP2A c-jun
Phosphatase inhibitor 2 SRF
I in-] i rasel
IRS-1 DNA topoisomerase T
LDL-R DNA ligase:
Caldesmon RNA poll
Calnexin RNA polll
Synaptotagmin Large T Ag of SV40
B-tublin elF3

Myosin. elF4B
elFs

Spec
Troponin-T EF1B
Clathlin EF2f
tau FK506-BP
MAP-1B Nucleolin
Synuclein hnRNP
Dvl

Model of tetrameric complexes APC
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